Altered sciatic nerve fiber morphology and endoneural microvessels in mouse models relevant for obesity, peripheral diabetic polyneuropathy, and the metabolic syndrome.
The morphology of sciatic nerves from leptin-deficient ob/ob mice and leptin receptor-deficient db/db mice, both models for obesity, peripheral diabetic neuropathy, and the metabolic syndrome, has yet to be examined for changes in nerve fibers and in endoneural microvessels. Sciatic nerves from three groups of 4-month-old mice (WT C57BL6, ob/ob, and db/db) were investigated. In ultrathin sections, the thickness of myelin sheaths was significantly reduced in small, medium-sized, and large axons of db/db mice compared with WT mice. In ob/ob mice, only large fibers showed a decrease in myelin sheath thickness. The number of nonmyelinated nerve fibers was lower in ob/ob mice than in the db/db group. A thickened basal lamina of Schwann cells occurred in the ob/ob group only. In contrast, the basement membrane of endoneural microvessels was thickened in both obese groups. For this reason, laminin expression in Western blot analysis was lower in the db/db group than in the ob/ob one. Endoneural microvessels, which had been injected with fluorescein isothiocyanate, depicted signs of vasodilatation in the ob/ob and vasoconstriction in db/db mice. Endoneural vessels displayed two receptors of oxLDL. LOX-1 was strongly expressed in db/db mice, whereas TLR4 was at its maximum in the ob/ob group. We conclude that changes in nerve fibers and in endoneural microvessels are present in sciatic nerve of both mouse models of type 2 diabetes. Upregulation of oxLDL-dependent receptors in endoneural microvessels might be connected to different degrees of oxidative stress in severe diabetic db/db mice and in the mild diabetic ob/ob group.